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Abstract

Background—Despite antiretroviral treatment (ART) being an efficacious treatment for HIV,
essentially making it a chronic nonterminal illness, two related and frequent concerns for many
people living with HIV/AIDS (PLWHA) continue to be HIV-related stigma and life stress. These
two variables are frequently associated with depression, substance use, and poorer functional
health. Studies to date have not fully examined the degree to which these constructs may be
associated within one model, which could reveal a more nuanced understanding of how HIV-
related stigma and life stress affect functional health in PLWHA.

Methods—The current study employed hybrid structural equation modeling to examine the
interconnectedness and potential indirect relationships of HIV-related stigma and life stress to
worse health through substance use and depression, controlling for ART adherence and age.
Participants were 240 HIV-infected individuals who completed a biopsychosocial assessment
battery upon screening for an RCT on treating depression in those infected with HIV.

Results—Both HIV-related stigma and stressful life events were directly related to depression,
and depression was directly related to health. There were significant indirect effects from stigma
and stress to health via depression. There were no significant effects involving substance use.

Conclusion—It is important to continue to develop ways to address stigma, stressful life events,
and their effects on distress in those living with HIV. Expanding our knowledge of disease
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progression risk factors beyond ART adherence is important to be able to design adjuvant
interventions, particularly because treatment means that people living with HIV have markedly
improved life expectancy and that successful treatment means that HIV is not transmittable to

others.
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Introduction

With more potent antiretroviral therapy for HIV available, treatment means that people
living with HIV/AIDS (PLWHA) have markedly improved life expectancies [1, 2].
Additionally, HIV/AIDS is now in the era of undetectable = untransmittable [3] in that
successful treatment means that those living with HIV do not transmit the virus to HIV-
negative sexual partners [4-7]. These previously unprecedented developments in HIV
prevention and treatment have the potential to greatly mitigate the deleterious effects of
HIV-related stigma. However, HIV-related stigma and associated variables, including life
stressors, mental health, and substance use, continue to be salient in PLWHA [8]. Such
associations are important to examine as they potentially have the power to greatly impact
health outcomes among PLWHA. Turan et al.’s [8] conceptual model of HIV-related stigma
posits that HIV-related stigma leads to poorer health outcomes via mechanisms such as
mental health, psychological resources, interpersonal factors, engagement in care, and stress
processes. In addition, and consistent with a trauma-informed model of HIV care, other life
stressors (e.g., abuse, loss of financial resources) should also be considered predictors of
such mechanisms and health outcomes alongside HIV-related stigma [9, 10].

HIV-related stigma has been associated with both poor physical and mental health [11-13].
Regarding physical health, disease-related stigma is thought to put individuals at risk for
other illnesses and worse outcomes for their current iliness [14]. For example, in a study of
PLWHA, experiencing greater stigma related to their HIV status was associated with greater
HIV-related symptoms and lower medication adherence [15]. Regarding psychological
outcomes, prospective studies have shown that those who experienced stigma had greater
symptoms of psychological distress [16]. For example, experiencing HIV-related stigma has
been associated with depression [17-19], a consistent predictor of non-adherence [20]. HIV-
related stigma has also been shown to be associated with substance use [13, 19, 21].

Significant life stressors have also been associated with poor physical and mental health in
HIV. Once exposed to an adverse life event, an individual is at risk for being exposed to
future stressors, creating a life-course of chronic stress that takes a long-range toll on
physical health via sustained activation of the stress response which is pathogenic in nature
[22, 23]. In the context of HIV, the immune system is compromised and, consequently, stress
exacerbates the immunosuppression response leading to poorer health outcomes among
PLWHA. Indeed, work with PLWHA has found substantial evidence that stress negatively
affects HIV disease progression [24-26]. For example, in a recent 4-year longitudinal study,
norepinephrine, a neurohormone related to stress, was associated with greater rate of
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increase in viral load and decrease in CD4 [27]. Stress also plays an integral role in the
pathogenesis of psychological distress, and, in particular, depression [28]. Among a sample
of PLWHA, individuals with depression were 3.5 times more likely to have reported
experiencing stress [29]. Life stress has also been shown to be a risk factor for drug use [30,
31], including in PLWHA [32].

Taken together, research to date has consistently identified pathways of both HIV-related
stigma and life stress to important disease-related variables such as substance use,
depression, and health outcomes in PLWHA. The associations to depression and substance
abuse are also important in and of themselves because both depression [24, 33, 34] and
substance use [35-37] have been associated with worse HIV outcomes over and above the
effects of antiretroviral use or adherence. Studies to date have not fully examined the degree
to which these constructs may be associated within one model, which may reveal a more
nuanced understanding of how HIV-related stigma and life stress affect functional health in
PLWHA. Further, contextualizing Turan et al.’s model of HIV-related stigma [8] within a
trauma-informed HIV care framework may have clinically beneficial implications. For
example, scholars have recently posited the need to integrate chronic disease coping and
HIV-related stigma management into trauma treatment for PLWHA in order to promote
better ART adherence and disease outcomes [38]. Thus, the aim of the current study is to use
path analytic procedures to explore the extent that HIV-related stigma and life stress may
affect the functional health of PLWHA indirectly through substance use and depression, two
potential mechanisms supported by the literature in PLWHA in care, controlling for age and
ART adherence. In the current study, depression and substance use are modeled as parallel
mechanisms given that prospective studies show reciprocal patterns between the two [39]
and the path model accounts for this relationship with the error covariance. Overall,
confirming the posited model (see Fig. 1) would have important clinical implications given
the continued pervasiveness of stigma and life stress among PLWHA even in the era of such
potent HIV treatments. Additionally, confirming the posited model would support
preliminary evidence for further investigation of important biological pathways in addition
to behavioral ones (e.g., ART adherence).

Participants and Procedures

The current study used baseline data from a randomized control trial of cognitive behavioral
therapy for adherence and depression in HIV in the USA [40]. All study procedures were
approved by the Institutional Review Boards at Massachusetts General Hospital (Boston,
MA), Fenway Health (Boston, MA), and the Miriam Hospital (Providence, RI) [41].
Participants were 240 HIV-infected individuals who were 18 years or older, prescribed
antiretroviral treatment (ART), and met full inclusion criteria for study participation (e.g.,
depression). Participants needed to have either a current diagnosis of depression or carry a
diagnosis of depression in that they were prescribed an anti-depressant medication for
depression and have at least some residual clinically significant depressive symptoms; in
other words, participants could be eligible with a wide range of symptomology severity.
Recruitment took place from 2009 to 2012 in New England in HIV clinics and also through
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advertisements in the community. Once screened eligible for the study, participants
completed a baseline biopsychosocial assessment battery that included both self-reported
and clinician-administered assessments.

Demographics—Age, sex, race, and ethnicity were collected via self-report.

ART Adherence—ART adherence was a single self-reported item assessing the
percentage (0% to 100%) an individual had taken their HIV medications as prescribed in the
past 2 weeks with higher scores indicating greater adherence. Similar single-item scales for
ART adherence have been shown to be valid and correlated with unannounced pill counts
[41].

HIV-Related Stigma—A 5-item self-reported scale, used in previous work [15], assessed
the frequency of experienced stigma since being diagnosed with HIV (e.g., “How often do
people behave negatively toward you once they learned that you had HIVV?”). Responses
were rated on a 4-point Likert scale from (1) neverto (4) often. A scale score was computed
by averaging scores across items (range 1 to 4) with greater scores indicating greater
experiences of HIV-related stigma (study a = .94).

Life Stressors—A 12-item self-reported measure, adapted from the Life Experiences
Survey [42], assessed exposure to traumatic and stressful life events. Participants responded
yes or no to having been exposed to various life stressors in the past 6 months (e.g., “You
were physically attacked or sexually abused or assaulted or had your life threatened”; “Loss
of your job [fired, laid off, quit, retired]”). Items endorsed were summed to create a total
count score (range 0 to 12) with greater scores indicating greater exposure to chronic life
stressors.

Substance Use—-Participants self-reported on the frequency of past month illicit drug use
including marijuana, crack, cocaine, heroin, other opiates, amphetamines, hallucinogens,
sedatives, and other substances that were not listed. Marijuana use was excluded from the
frequency measure as research has shown marijuana acts as an antiinflammatory and could
potentially be beneficial to physical health among PLWHA [43]. We initially ran the
analysis with marijuana included; when marijuana was omitted, the pattern of results in
terms of statistical significance remained the same. As a result, the non-marijuana model
was retained given the empirical evidence of potentially positive effects for physical health.
Responses were on a 5-point Likert scale ranging from (0) no useto (4) about every day.
The maximum value across substances was retained as a participant’s substance use
frequency score (range 0 to 4) with greater scores indicating more frequent substance use.

Depression—Depression was a latent variable made up of three indicators that measure
different symptom domains:

Center for Epidemiologic Studies Depression Scale (CES-D) [44]. The CES-D is a
self-reported 20-item validated measure of the frequency of depressive symptoms for
the past week (e.g., “I thought my life had been a failure™). Responses were rated on
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a 4-point Likert scale from (0) rarely or none of the time (less than 1 day) to (3) most
or all of the time (5-7 days). A total summed score was computed with greater scores
indicating greater depressive symptoms (range 0 to 60). A score of 16 suggests a
person is at risk for clinical depression (study a = .85).

Behavioral Activation for Depression Scale (BADS) [45]. The BADS is a 25-item
self-reported validated measure of the effects of depressive symptoms on behavior for
the past week (e.g., “I stayed in bed for too long even though I had things to do”; “I
did things to cut myself off from other people™). Responses were on a 7-point Likert
scale from (0) not at allto (6) completely. A total summed score was computed with
lower scores indicating greater depressive behavior symptoms (range 0 to 150, study
a = .87). For the latent depression model, the BADS was reversed scored to have the
same directional relationship with depressive symptoms as the other indicators (i.e.,
higher scores = greater symptoms).

Montgomery-Asberg Depression Rating Scale (MADRS) [46]. The MADRS is 10-
item clinician-administered validated interview assessing symptoms of depression
(e.g., sadness, concentration difficulties, and suicidal thoughts). Responses were on a
6-point severity scale; a total summed score was computed with greater scores
indicating greater depressive symptoms (range 0 to 60). A score of 7 or more
suggests a person has some level of depression (study a =.72).

Functional Health—Functional health was a latent variable made up of three self-reported
indicators, two of which come from the AIDS Clinical Trials Group Quality of Life Health
Survey - Short Form (ACTG QOL SF-21), and the other is a measure of HIV symptoms.

ACTG QOL.: general health subscale. Lower scores on the general health scale
indicate an individual perceives their health as poor and higher scores indicate a
perception of better health with the highest score representing a perception of
excellent health.

ACTG QOL: physical functioning subscale. Lower scores on the physical functioning
scale indicate an individual is limited in performing physical activities due to poor
health and higher scores indicate fewer limitations with the highest score representing
full functioning with no limitations.

HIV Symptoms. The HIV Symptoms Distress Module [47] is a validated 20-item
measure assessing phenomena experienced by those living with HIV (e.g., fevers,
dizziness, tingling/hand/foot pain, memory loss), as well as its perceived impact and
severity. Responses are on 5-point Likert scale ranging from (0) / do not have this
symptomto (4) 1 have this symptom and it bothers me a lot. For the purposes of the
health latent variable, item responses were dichotomized into (0) did not report
symptom and (1) reported symptom. A total score was calculated by summing
reported symptoms to create a total symptom count (range 0 to 20) with higher scores
indicating greater HIV symptomology. For the latent health model, HIV symptom
count was reversed scored to have the same directional relationship with health status
as the other indicators (i.e., greater scores = less symptoms [better health]).
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Data Analysis

Results

Analyses were conducted in Mplus version 7 [48]. Descriptive statistics were obtained for
all variables included in the analyses, including the distribution of scale scores, with
appropriate tests for normality which indicated all variables approximated a normal
distribution. Hybrid structural equation modeling was used. First, a measurement model was
tested using confirmatory factor analysis (CFA) for the two latent variables in the model,
depression and functional health. Once fitted, a multivariate structural model was specified
and tested using maximum likelihood estimation to examine posited direct and indirect
effects. Direct effects included life stressors to functional health, life stressors to substance
use, life stressors to depression, HIV-related stigma to functional health, HIV-related stigma
to substance use, and HIV-related stigma to depression. Indirect effects included life
stressors to functional health via substance use and depression and HIV-related stigma to
functional health via substance use and depression. Given that age and ART adherence both
can affect functional health, they were included as covariates in the analysis. The proposed
and initially tested model is graphically presented in Fig. 1 and the final model is presented
graphically in Fig. 2. The chi-square test of f model fit (v > .05), root mean squared error of
approximation (RMSEA,; < .06), and comparative fit index (CFI; > .95) were used as model
fit indices.

Participant Characteristics

Table 1 presents the study sample characteristics. The majority of the sample was male
(69%), white (61%), middle-aged (M= 47, SD = 8), and, on average, was 85% adherent to
ART.

Measurement Model

The depression and functional health latent factors were specified in a measurement model.
Given that how an individual feels physically affects activity level, the error covariance
between the general health indicator and the BADS was specified a priori. Results indicated
poor model fit, ;(2(7) =27.98, p=.0002; CFl =.94; RMSEA = .11. A covariance between
residuals of the depression indicator, MADRS, and the functional health indicator, HIV
symptoms, was added as suggested by the data and supported by the conceptual rationale
that the MADRS and HIV symptoms assess similar physiological processes. This
respecification resulted in a model that fit the data, /1/2(6) =11.14, p=.08; CFl = .99;
RMSEA = .06 and thus retained as the final measurement model. Standardized factor
loadings for the measurement model are presented in Table 1, and the measurement model,
as part of the overall model, is depicted graphically in Fig. 2.

Structural Model

First, the proposed structural model (see Fig. 1) was tested; results demonstrated model fit,
/1/2(31) =40.30, p=.12; CFI = .98; RMSEA = .04. Parameter estimates were examined and
revealed that the direct effects from life stressors (p = .58) and HIV-related stigma to
functional health (o = .30) were not significant. Removing the two nonsignificant direct
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effects did not worsen the model fit, XZA(Z) = 1.56, p=.458, and the respecified model fit
the data, y?(33) = 41.86, p=.139; CFI = .98; RMSEA =.03.

Figure 2 and Table 2 present the final model tested and results from the final model,
respectively. Examining direct effects, there was a significant direct effect from life stressors
to depression (b= .64, SE= .31, p=.038, 95% CI [.04, 1.24]) and from HIV-related stigma
to depression (b= 1.52, SE= .66, p=.022, 95% CI [.22, 2.82]) such that increases in life
stressors and HIV-related stigma were associated with increases in depression. Additionally,
there was a significant direct effect from depression to functional health (b= -1.17, SE=.
18, p<.001, 95% CI [- 1.52, — .81]) such that increases in depression were associated with
decreases in functional health. There were no significant direct effects from life stressors or
HIV-related stigma to substance use or from substance use to functional health. Further, life
stressors had a significant indirect effect to functional health via depression (b= — .74, SE
=.37, p=.045, 95% CI [- 1.47, — .02]) such that increases in life stressors were associated
with decreases in functional health through increased depression. HIV-related stigma also
had a significant indirect effect to functional health via depression (6= - 1.77, SE= .80, p
=.027, 95% CI [- 3.34, — .20]) such that increases in HIV-related stigma were associated
with decreases in functional health through increased depression. Table 3 presents the
variance/covariance matrix for the data and Fig. 3 depicts the significant direct and indirect
pathways.

Discussion

Studies have consistently supported pathways of both HIV-related stigma and life stress to
important disease-related variables such as substance use, depression, and health status in
PLWHA, yet the degree to which these associations may be interconnected has not been
explicitly articulated. The current study employed a hybrid structural equation model in
order to investigate the interplay and potential mechanistic roles such risk factors play. More
specifically, analyses examined whether HIV-related stigma and life stressors had indirect
effects on functional health via depression and/or substance use. The current study adds to
the literature by finding significant indirect effects of both HIV-related stigma and life
stressors to functional health via an indirect pathway, through depression. Accordingly,
increased levels of stigma and stressors were associated with increased depression and, in
turn, increased depression was associated with the decreased latent functional health
variable. Additionally, such pathways were supported even when controlling for ART
adherence, the primary behavioral variable associated with viral control. In other words,
beyond a behavioral path (i.e., via medication adherence), life stress and HIV-related stigma
may also affect health through a physiological pathway. Notably, the current study found
independent effects of life stress and HIV-related stigma. This finding supports the need to
contextualize HIV-related stigma and health conceptual models within trauma-informed HIV
care frameworks to consider both stigma and other traumatic life stressors as predictors of
poorer health outcomes among PLWHA.. Overall, findings suggest that to understand the
potential associations of psychosocial variables to health outcomes among PLWHA, a more
intricate risk factor framework may be important to consider, rather than siloed direct paths.
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HIV-related stigma is an important factor to consider for improving both quality of life and
health among PWLHA above and beyond the physiological effects of ART adherence.
Indeed, reducing HIV-related stigma and discrimination has been set as an international
priority to reach the target goal of 90-90-90 [49] and scholars have called for attention to the
long-term negative impacts such stigma can cause [50]. Given that maladaptive emotion
regulation and coping strategies have been associated with endorsing stigma [16,51], it
would be beneficial to consider targeting such dysfunction to mitigate both the proximal
effect of depression and the distal effect of poor health among PWLHA. Further, identifying
resiliency factors to promote among PLWHA would be advantageous for intervention
design. For example, some work suggests that community support and attachment may
buffer the effects of stigma among PWLHA [52, 53]. Although intrapersonal interventions to
attenuate the effects of HIV-related stigma among PWLHA are necessary to immediately
begin to improve health, the root of the issue does not lie with PWLHA, but rather the
stigma itself. Importantly, in addition to the intrapersonal level, it is necessary to consider
the other levels of HIV-related stigma (i.e., structural, organizational, community,
interpersonal) and design multifaceted interventions. For example, implementing anti-
discrimination education and policies, changing community-level attitudes, and
implementing strategies to promote interaction with PLWHA have been suggested as
methods to decrease HIV-related stigma [54]. Strategies have been proposed for intervening
on each level of HIV-related stigma that would be useful to consider in future design and
implementation work [55]. Of note, having intersectional stigmatized identities (e.g., HIV-
infected, substance user, sexual minority, racial minority, gender minority, sex worker) has
been shown to affect physical and mental health among PLWHA [56, 57]. Future research
should consider the various potential sources of stigma and explore how they interact to
predict poor health outcomes.

Although changing exposure to life stressors is an unlikely treatment target, intervening on
biological stress processes and coping strategies is important to consider for better health
outcomes among PWLHA. Current findings support a psychoneuroimmunologic model for
PLWHA [58]. The model posits that when psychological distress is improved,
neuroendocrine functioning is also improved. Such improvement is associated with partial
normalization of immune system functions which may regulate HIV replication and/or
opportunistic infection risk and lead to minimized viral load and expression of physical
clinical symptoms. Multiple clinical psychoneuroimmunology-based intervention methods
have shown decreased inflammatory processes that affect health outcomes among PLWHA
[59]. For example, in landmark clinical trials examining a cognitive-behavioral stress
management (CBSM) intervention among gay and bisexual men, CBSM led to a reduction
in the biological stress response and depression which in turn led to an increase in immune
function as indicated by increased lymphocytes (e.g., CD4) and decreased viral load among
men with a detectable viral load at baseline [60, 61]. In addition to intervening on the stress
response, targeting how an individual copes with stressors is an important complement to
alleviate the downstream effects of depression and poor health outcomes [62-66]. Future
coping work should incorporate biological markers to examine physiological changes
parallel to psychological changes. Given that PLWHA pervasively experience life stressors
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[67, 68], designing and implementing interventions aimed at decreasing pathogenic
chronically activated stress responses are crucial in improving the health of PLWHA.

Given the role of both HIV-related stigma and experienced life stressors (i.e., forms of
distressing and/or traumatic experiences) in health outcomes for PLWHA, trauma-informed
HIV care, to deal with significant life stressors, might be a clinically beneficial focus. If
depression does indeed mediate the relationship between traumatic stressors (discrimination,
stigma, life events) and health outcomes, then intervening on depression may potentially
reduce trauma-specific distress and interrupt the sequelae of trauma to improve HIV
treatment outcomes. Indeed, there has been a call for trauma-informed care for PLWHA [9,
10, 69] and extant literature demonstrates the behavioral benefits (e.g., medication
adherence) of targeting depression and/or trauma among PLWHA [70-72], but there may be
potential physiological benefits as well.

The current analysis did not find any significant direct or indirect paths with substance use.
It is possible that it was more difficult to detect effects in the model given that depression
was a latent variable and may have overpowered the observed substance use indicator.
Recent work has found a mediated relationship between HIV-related discrimination and
alcohol use via internalized HIV stigma and stress [73], congruent with the current study’s
conceptual model. Future research should not discount the role of substance use given the
consistent evidence it is linked to faster disease progression, development of an AIDS-
defining illness, and HIV/AIDS-related mortality in PLWHA [35-37].

Although the current study was able to examine multiple established risk factors and their
relationships in one model, limitations should be noted. Neither a temporal order nor
causality can be determined given the use of cross-sectional data. Moreover, although the
path model was based on empirical literature, it is possible an alternative model may also
explain the interplay of discussed risk factors for poor health among PLWHA (e.g.,
bidirectional models where depression and substance use have reciprocal pathways or where
health also leads to depression). Given that the entire sample met criteria for participation in
a depression-related study, caution should be taken in generalizing to non-depressed samples
and may have limited power in the analysis, although there was significant variance in the
depression measures (BADS range = 127, IQR = 29; CES-D range = 46, IQR = 15; MADRS
range = 43, IQR = 15).

Due to the nature of the secondary analysis, measures were not designed specifically for the
study and may not fully reflect the constructs examined. The functional health latent variable
was made up of self-reported health and no objective measure of health; thus, findings
should be contextualized within this limitation and further research would benefit from
examining constructs in relationship to an objective health measure. The HIV-related stigma
measure reflected experienced stigma, but other forms of stigma are associated with health
outcomes (e.g., internalized, perceived community) and the life stress measure assessed
quantity and not quality of stressors; expanded measurement of both constructs should be
considered in further research. The depression latent may have had more power to detect
effects compared with the substance use indicator and should be considered in interpretation.
Additionally, medication adherence was a one-item self-reported measure and may
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potentially suffer from greater measurement error compared with other measures due to this
and caution should be used in interpretations of findings. Gender was collected in a binary
form (male/female) and does not account for all gender identities, which is important to do.
For example, transgender women have high prevalence of HIV [74] and may have
differential effects in the current conceptual model given the intersection of multiple
marginalized identities. Further, there was not a reliable measure of socioeconomic status to
use as a covariate, which has associations with health-related outcomes among PLWHA
[75]. The data were collected from 2009 to 2012 and findings may not reflect the current
context for PLWHA, although stigma, stress, depression, and substance use remain as
current issues affecting PLWHA [73]. Limitations notwithstanding, the current study was
able to provide preliminary evidence to consider broader and more complex biopsychosocial
health risk models for PLWHA. Future research should expand on current work.

Despite ART being a powerful treatment for HIV, the current study found that two related
and frequent concerns for many PLWHA, HIV-related stigma and life stressors, were
associated with functional health, via depression, even when controlling for ART adherence.
Although depression and ART adherence have been established as clinical targets for
improved health outcomes in PLWHA [76], it is important to continue expanding our
knowledge of risk factors to be able to design highly efficacious, multifaceted, multilevel,
adjuvant interventions. Current findings support three examples of such clinical targets: life
stressors, HIV-related stigma, and depression. Though it may be appropriate to intervene on
life stressors at the intrapersonal level, it is vital that HIV-related stigma is targeted at the
broader social levels. Now that HIV is essentially a chronic illness that is not transmittable
to others when virally suppressed and that treatment means that people living with HIV have
markedly improved life expectancy, a focus on psychosocial factors related to general
disease management and quality of life among PLWHA is important.
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Table 2
Final model results (V= 240)
B b SE(b) b/SE p

Functional health

General health .83 1.00 - - -

Physical functioning 51 .82 15 551 <.001

HIV symptoms .33 .07 .02 385 <001
Depression

CES-D .86 1.00 - - -

MADRS .62 .60 .07 8.99 <.001

BADS .76 2.02 19 1044 <001
Functional health on

Depression -59 -117 18 -6.42 <001

Substance use -.05 -.49 74 - .67 .502

Age -.15 -.30 14 -217 .030

ART adherence .16 1.23 .54 2.27 .023
Depression on

Stress 15 .64 31 2.08 .038

Stigma .16 1.52 .66 2.29 .022
Substance use on

Stress -.02 -.01 .05 -.26 .795

Stigma -.04 -.07 11 - .62 .538
Functional health on stress

via depression -0 -.74 37 -201 .045

via substance use .00 .01 .03 .24 .808

Total effect -.09 -174 .80 -216 .030
Functional health on stigma

via depression -.10 -1.77 80 -221 .027

via substance use .00 .03 .08 45 .650

Total effect -.09 -.74 37 -1.98 .047
MADRS with HIV symptoms  —-.27 -5.73 155 -3.69 <.001
BADS with general health 26 4377 2054 212 .033

2(33) = 41.86, p=.139; CFl = .98; RMSEA = .034
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